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(54) POLYETHERESTERAMIDE AND RESIN COMPOSITION 

(5 7) Abstract: 

PURPOSE: To obtain a resin compsn. excellent in heat resistance and 
permanent antistatic properties by compounding a specific 
polyetheresteramide derived from a polyamide having a specified mol.wt 
and an arom. polyether with a thermoplastic resin. 
CONSTITUTION: A resin compsn. is prepd. by compounding a 
polyetheresteramide (C) derived from a polyamide (A) having carboxyl 
groups at both molecular ends and a number-average mol.wt. of 500-5,000 
and an arom. polyether (B) represented by the formula [wherein Z is a 
residue of a dihydric phenol (e.g. a bisphenol); Q is 2-4C oxyalkylene; X is 
an alkylene residue of a I - 1 8C alkylene dihalide; m is 1 -30; and n is 1 -25] 
with a thermoplastic resin (D) (e.g. a styrenic resin) in a wt. ratio of C to D 
of (5:95)-(40:60). Polymer A is obtd., e.g. by the ring-opening polymn. of a 
lactam (esp. &epsi;-capro!actam), and polymer B, e.g. from bisphenol A, 
ethylene oxide, and methylene chloride. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polyether ester amide guided from the ring content polyether (a2) of the number average molecular weight 
500-5,000 shown by the polyamide (al) and the following general formula (1) of the number average molecular weight 
500-5,000 which has a carboxyl group in both ends. 
H-{(Q)m-0-Z-0-(Q)m-X}n-(Q)m-0-Z«0-(Q)m-H (1 ) 

((The alkylene residue of the alkylene dihalide of carbon numbers 1-18 and m express the integer of 1-30.) As for the 
oxy-alkylene machine of carbon numbers 2-4, and X, in the residue of the dihydric phenols as which Z is chosen among a 
formula from bisphenols, monocycle dihydric phenols, dihydroxy biphenyls, dihydroxy naphthalene, and BINAFU tolls, and 
Q, n expresses the integer of 1-25.) 

[Claim 2] The polyether ester amide according to claim 1 which has the relative viscosity of 1 .2-3.0 (a 0.5 % of the weight 
m-cresol solution, 25 degrees C). 

[Claim 3] The polyether ester amide according to claim 1 or 2 whose Q is an oxyethylene machine. 

[Claim 4] either of the claims 1-3 -- the resin constituent which consists of the polyether ester amide (A) and thermoplastics 
(B) of a publication 

[Claim 5] The resin constituent according to claim 4 which is the polymer to which (B) makes a composition unit at least one 
sort chosen from the group which consists of styrene, an acrylic ester (meta), acrylonitrile (meta), and a butadiene (**). 
[Claim 6] The resin constituent according to claim 4 whose (B) is a polyolefine system resin. 
[Claim 7] The resin constituent according to claim 4 whose (B) is a polyester system resin. 

[Claim 8] The claims 4-7 whose weight ratios of (A) and (B) are : (5-40) (95-60) are the resin constituents of a publication 
either. 

[Claim 9] The claims 4-8 which come to contain one or more sorts of compatibilizers (C) furthermore chosen from following 
(CI) - (C3) are the resin constituents of a publication either. 

(CI); -- the block polymer which has a part for the denaturation vinyl system polymer (C2); denaturation 
low-molecular-weight polyolefine (C3); polyolefine portion which has at least one sort of functional groups chosen from the 
group which consists of a carboxyl group, an epoxy group, the amino group, a hydroxy!, a polyalkylene-oxide machine, 
sulfonic groups, and those derivatives, and an aromatic vinyl system polymerization soma 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the resin constituent which used the polyether ester amide which was 
excellent in thermal resistance and permanent antistatic nature, and was further excellent in compatibility with various 
thermoplastics, and this polyether ester amide, 
[0002] 

[Description of the Prior Art] A former and polyether ester amide is some antistatic agents for thermoplastics. Although 
giving the outstanding antistatic nature is known, since the compatibility of the problem that thermal resistance is low since 
polyoxy alkylene glycol (for example, polyethylene glycol) is used for (1) polyether component, and fabrication is impossible 
at an elevated temperature, ;(2) polyether ester amide, and other thermoplastics was bad, stratified ablation occurred, or the 
impact strength was inferior, and there was a problem that the resin constituent which has a desirable mechanical property 
could not be obtained. In order to solve the problem of (2), the method (JP,4-72855,B) of using as a compatibilizer the 
denaturation vinyl system polymer which has a carboxyl group for a polyether ester amide, and the method (JP,2-70739,A) of 
using as a compatibilizer the rubber denaturation styrene system thermoplastics which uses as a copolymerization component 
the vinyl monomer which has a hydroxyl are learned. However, by these methods, although compatibility was improved, since 
a lot of compatibilizers needed to be added, it had the fault that antistatic nature fell. Moreover, although it is transparent and 
the method (JP,1-14417,A) of obtaining the resin constituent excellent in permanent electrification nature is proposed by 
using for a polyether component the polyoxy alkylene glycol (for example, polyethylene glycol) of specific molecular weight, 
and the polyether ester amide which used the alkylene-oxide addition product of bisphenols, the heat-resistant problem of the 
above (1) is not still solved. 
[0003] 

[Problem(s) to be Solved by the Invention] It excels in thermal resistance. For this reason, and polystyrene, a polymethyl 
methacrylate, Styrene/acrylonitrile copolymer (SAN resin), acrylonitrile / butadiene / styrene copolymer (ABS plastics), A 
methyl methacrylate / butadiene / styrene copolymer (MBS resin), Styrene / methyl methacrylate / acrylonitrile copolymer, 
polyethylene, The good polyether ester amide of compatibility with various thermoplastics, such as polypropylene, a 
polyethylene TEREFUTE rate (PET), a polybutylene TEREFUTE rate (PBT resin), thermoplastic polyurethane, and a 
polyvinyl chloride, is called for. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that this invention persons should solve the 
above-mentioned problem, compared with the polyamide of specific molecular weight, and the polyether ester amide of the 
former [ amide / polyether ester / hyperviscous / which is guided from a ring content polyether ], it excels in thermal 
resistance and antistatic nature.; the resin constituent which consists of this polyether ester amide and thermoplastics again 
found out excelling in thermal resistance, permanent antistatic nature, and a mechanical property, and reached this invention. 
[0005] Namely, the polyether ester amide guided from the ring content polyether (a2) of the number average molecular 
weight 500-5,000 this invention is indicated to be by the polyamide (al) and the following general formula (1) of the number 
average molecular weight 500-5,000 which has a carboxyl group in both ends; it is the resin constituent which becomes a row 
from this polyether ester amide (A) and thermoplastics (B). 
H-{(Q)m-0-Z-0-(Q)m-X } n-(Q)m-0-Z-0-(Q)m-H ( 1 ) 

((The alkylene residue of the alkylene dihalide of carbon numbers 1-18 and m express the integer of 1-30.) As for the 
oxy-alkylene machine of carbon numbers 2-4, and X, in the residue of the dihydric phenols as which Z is chosen among a 
formula from bisphenols, monocycle dihydric phenols, dihydroxy biphenyls, dihydroxy naphthalene, and BINAFU tolls, and 
Q, n expresses the integer of 1 -25.) 

[0006] The polyamide (al) which has a carboxyl group in the both ends which constitute the polyether ester amide (A) of this 
invention is (1) lactam ring-opening-polymerization object, the polycondensation object of (2) amino carboxylic acid, or the 
polycondensation object of (3) dicarboxylic acids and a diamine, and a caprolactam, an ENANTO lactam, a RAURO lactam, 
an undecanone lactam, etc. are mentioned as a lactam of (1). As an amino carboxylic acid of (2), omega-aminocaproic acid, 
an omega-amino enanthic acid, an omega-amino caprylic acid, an omega-amino pel gon acid, an omega-amino capric acid, a 
1 1 -amino undecanoic acid, 12-amino dodecanoic acid, etc. are mentioned. As a dicarboxylic acid of (3), acids, such as an 
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adipic acid, an azelaic acid, a sebacic acid, a LTNDEKANJI acid, a DODEKANJI acid, and isophthal, are mentioned, and a 
hexamethylenediamine, a heptamethylene diamine, an octamethylene diamine, a deca methylene diamine, etc, are mentioned 
as a diamine. What was illustrated as the above-mentioned amide plasticity monomer may use two or more sorts together. A 
thing desirable [ among these ] is a caprolactam, 12-amino dodecanoic acid, and adipic-acid-hexamethylenediamine, and 
especially a desirable thing is a caprolactam. 

[0007] The dicarboxylic acid of carbon numbers 4-20 is used for the polyamide (a 1) which has a carboxyl group in both ends 
as a regulator, and a conventional method obtains the above-mentioned amide plasticity monomer ring opening 
polymerization or by carrying out a polycondensation under this existence. As a dicarboxylic acid of carbon numbers 4-20, 
for example A succinic acid, a glutaric acid, An adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, 
Aliphatic dicarboxylic acids, such as a LTNDEKANJI acid and a DODEKANJI acid; A terephthalic acid, Aromatic 
dicarboxylic acids, such as an isophthalic acid, a phthalic acid, and a naphthalene dicarboxylic acid; 1, 4-cyclohexane 
dicarboxylic acid, Dicyclohexyl - 3-sulfoisophtharate alkali-metal salt [, such as alicycle group 

dicarboxylic-acid;3-sulfoisophtharate sodium, such as 4 and 4-dicarboxylic acid, and 3-sulfoisophtharate potassium, ]; and 
two or more sorts of such mixture are mentioned. Things desirable [ among these ] are an aliphatic dicarboxylic acid, an 
aromatic dicarboxylic acid, and 3-sulfoisophtharate alkali-metal salt, and especially desirable things are an adipic acid, a 
sebacic acid, a terephthalic acid, an isophthalic acid, and 3-sulfoisophtharate sodium. 

[0008] the number average molecular weight of the above (al) - usually 500-5,000 it is 500-3,000 preferably Since 
reactivity will fall if the thermal resistance of the polyether ester amide itself falls less than by 500 and number average 
molecular weight exceeds 5,000, great time is required at the time of polyether ester amide manufacture. 
[0009] A ring content polyether (a2) is a compound shown by the aforementioned general formula (1), and Z is [ the 
oxy-alkylene machine of the alkylene oxide (b2) origin of carbon numbers 2-4 and X of the residue of dihydric phenols (bl) 
and Q ] the residues of a polyfunctional halogenated compound (c2) in this formula (1). 

[0010] As dihydric phenols (bl), hydroquinone, a catechol, Monocycle phenols, such as a resorcinol, an orcin, and a urushiol; 
Bisphenol A (4 and 4'-dihydroxydiphenyl -2, 2-propane), Bisphenol F (4 and 4'-dihydroxy diphenylmethane), Bisphenol S (4 
and 4-dihydroxy diphenylsulfone) Bisphenols; dihydroxy biphenyls, such as 4 and 4 , -dihydroxydiphenyl -2 and 2-butane; 
what has naphthalene nuclei, such as dihydroxy naphthalene and BINAFU tolls, is mentioned. Things desirable [ among these 
] are bisphenols and especially a desirable thing is bisphenol A. 

[001 1] As alkylene oxide (b2), ethyleneoxide, propylene oxide, 1, and 2- or 1, and 4-butylene oxide and two or more sorts of 
such mixture are mentioned, for example. A thing desirable [ among these ] is an ethyleneoxide. 
[0012] The ring content polyether diol (cl) which constitutes the ring content polyether (a2) in this invention can be 
manufactured by carrying out the addition reaction of (b2) to the above (bl) at the temperature of 100-200 degrees C the 
bottom of a well-known method, for example, alkali catalyst existence. The 1-30 mols of the numbers of addition mols of (b2) 
are usually two -each 20 mols preferably. 

[0013] As a polyfunctional halogenated compound (c2), many halogenated aliphatic hydrocarbon, 
multi-halogenated-aromatics ring content hydrocarbons, multi-halogenation ether, and multi-halogenation ketones are 
mentioned. 

[0014] as many halogenated aliphatic hydrocarbon alkylene dihalide [, such as methylene dihalide;l, such as 
methylene-chloride, methylene-bromide, iodation methylene, and monochrome BUROMO monochloro methane, 
l-dichloroethane, 1, and 2-dichloroethane, ]; - in addition to this, chloroform, a carbon tetrachloride, etc. are mentioned 
[0015] as multi-halogenated-aromatics ring content hydrocarbons -- a benzal chloride and bromination -- a benzal, screw 
(chloro methyl) benzene, etc. are mentioned as multi-halogenation ether — a screw (chloro methyl) ether, 2, and 
2'-dichloroethyl ether etc. -- many -- halogenated-aliphatics ether;4 and 4' -- multi-halogenation aroma aliphatic ether, such as 
multi-halogenated-aromatics ether; screw (chloro methoxy) benzene, such as - screw (chloro methyl) diphenyl ether, and tris 
(chloro methoxy) benzene, is mentioned As multi-halogenation ketones, a screw (chloro methyl) ketone, screw (chloro 
methoxy) benzene, etc. are mentioned. In addition, acid halide, such as multi-halogenation alcohols, such as a screw (chloro 
methyl) formal, and dichloro acetyl-chloride acid chloride, a phosgene, etc. are mentioned. 

[001 6] Even if independent, you may use together two or more sorts of these. Things desirable [ among these ] are many 
halogenated aliphatic hydrocarbon, multi-halogenated-aromatics ring content hydrocarbons, and multi-halogenation ether, and 
especially a desirable thing is methylene dihalide of the many halogenated aliphatic hydrocarbon (a methylene chloride, a 
methylene bromide, an iodation methylene, and bromochloromethane). 

[0017] Although especially the process of (a2) is not limited, (cl) and (c2) can usually be manufactured by the method of 
making it react at the temperature of 40 degrees C - 1 50 degrees C under existence of an alkali metal compound (c3). As an 
alkali metal compound (c3), the metal alcohoiate of lower alcohols, such as caustic alkali; sodium methylates, such as a 
sodium hydroxide and a potassium hydroxide, and a sodium ethylate, etc. is mentioned. 

[0018] the number average molecular weight of** (a2) - usually - 500-5,000 - it is 500-3,000 preferably Antistatic nature 
becomes inadequate, and since reactivity will fall if 5,000 is exceeded, less than 500 take great time at the time of polyether 
ester amide manufacture. 

[0019] The amount used which constitutes the polyether ester amide (A) of this invention (a2) is usually 25 - 75% of the 
weight of a range preferably 20 to 80% of the weight based on the above (al) and the sum total weight of (a2). It is not 
desirable in order for the thermal resistance of (A) to fall, if the amount of (a2) is inferior in the antistatic nature of (A) at less 
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than 20% and it exceeds 80 % of the weight. Moreover, you may use together polyalkylene oxides (polyethylene oxide etc.) 
and a ring content polyether diol (cl) with (a2) as occasion demands. Although especially a limit does not have the amount of 
[ in the case used of using these together ], it is usually 30 or less % of the weight from a heat-resistant viewpoint to (a2), 
respectively. 

[0020] Although especially the process of (A) is not limited, following process ** or process ** can be illustrated, for 
example. 

Process **: react an amide formation nature monomer and a dicarboxylic acid -- making (al) - it forms - making this - 
(a2) -- in addition, the method of performing polymerization reaction under an elevated temperature and reduced pressure 
Process **: How to teach an amide formation nature monomer and a dicarboxylic acid, and (a2) simultaneously to a reaction 
vessel, to make (al) generate as intermediate field by carrying out a pressurization reaction at an elevated temperature under 
existence of water or nonexistence, and to perform polymerization reaction of (al) and (a2) under reduced pressure after that. 
[0021] A well-known esterification catalyst is usually used for the above-mentioned polymerization reaction. As this catalyst, 
organic-acid metal salt system catalysts, such as zirconium system catalyst; zirconyl acetate, such as titanium system catalyst; 
tetrabuthyl zirconate, such as tin system catalysts, such as antimony system catalysts, such as an antimony trioxide, and a 
monobutyl tin oxide, and tetrabuthyl titanate, and zinc acetate, etc. are mentioned, for example. The amount of the catalyst 
used is usually 0. 1 - 5 % of the weight to the sum total weight of (al ) and (a2). 

[0022] the relative viscosity (a 0.5 % of the weight m-cresol solution, 25 degrees C) of (A) -- usually -- 1 .2-3.0 -- it is 1 .3-2.5 
preferably If thermal resistance of relative viscosity is bad at less than 1.2 and it exceeds 3.0, a moldability will fall. 
[0023] In the resin constituent of this invention as thermoplastics (B) Styrene, an acrylic ester (meta), acrylonitrile (meta), the 
polymer (polystyrene --) which is chosen from the group which consists of a butadiene and which makes a kind a composition 
unit at least (**) Styrene/acrylonitrile copolymer, acrylonitrile / butadiene / styrene copolymer, A methyl methacrylate / 
butadiene / styrene copolymer, a methyl methacrylate / ethyl methacrylate / butadiene / styrene copolymer, styrene / methyl 
methacrylate / acrylonitrile copolymer, etc.; Polypropylene, Polyolefine system resins, such as polyethylene; polyester system 
resin; polycarbonate resin; acrylic resin; thermoplasticity polyurethane-resin; polyvinyl chloride resins, such as a polyethylene 
TEREFUTE rate (PET) and a polybutylene TEREFUTE rate (PBT resin), etc. are mentioned. Things desirable [ among these 
] are polystyrene, a polymethyl methacrylate, styrene/acrylonitrile copolymer, acrylonitrile / butadiene / styrene copolymer, a 
methyl methacrylate / butadiene / styrene copolymer, styrene / methyl methacrylate / acrylonitrile copolymer, polypropylene, 
polyethylene, PET, and a PBT resin. 

[0024] the resin constituent of this invention - setting -- the weight ratio of (A) and (B) -- usually (5-40) -- : (95-60) -- it is : 
(10-35) (90-65) preferably When the ratio of (A) becomes insufficient [ less than five / the antistatic effect ] and exceeds 40, 
resin physical properties may be checked. 

[0025] You may make a compatibilizer (C) contain in the resin constituent of this invention, in order to raise the compatibility 
of (A) and (B) further. A carboxyl group given [ as this compatibilizer (C) ] in JP,3-258850,A, Japanese Patent Application 
No. No. 85616 [ five to ], etc., An epoxy group, the amino group, a hydroxyl, a polyalkylene-oxide machine, The denaturation 
vinyl system polymer which has at least a kind of functional group chosen from the group which consists of sulfonic groups 
and those derivatives (Cl); Denaturation low-molecular-weight polyolefine (C2); and JP,2-199129,A given in Japanese Patent 
Application No. No. 32 1 308 [ three to ] etc., The block polymer (C3) which has a part for the polyolefine portion of a 
publication and an aromatic vinyl system polymerization soma is mentioned to Japanese Patent Application No. No. 85616 
five to ] etc. Even if these are independent, they may use two or more sorts together. 

[0026] It is desirable as (C) in the case of the polymer which makes a composition unit at least one sort chosen from the group 
which (B) becomes from styrene, an acrylic ester (meta), acrylonitrile (meta), and a butadiene among these (**) (for example, 
(Cl), styrene / acrylonitrile / maleic-anhydride copolymer, acrylonitrile / butadiene / styrene / acrylic-acid copolymer, styrene 
/ glycidyl methacrylate / methyl-methacrylate copolymer, etc.). As (C) (number average molecular weight is maleic-anhydride 
denaturation low molecular weight polypropylene of 1,000-25,000 etc.) (C3) in case (B) is a polyolefine system resin (number 
average molecular weight is the polypropylene / polystyrene block polymer of 1,000-25,000) (C2), it is desirable. 
[0027] The amount of (C) in the case of making (C) contain is usually 1 - 10 % of the weight preferably 0. 1 to 15% of the 
weight to the sum total weight of (A) and (B). Compatible disposition top effect with the amount of (C) sufficient at less than 
0. 1 % of the weight is not discovered, and if it exceeds 1 5 % of the weight, resin physical properties will be checked. 
[0028] Moreover, you may make the metal salt (D) which consists of a halogen ide of alkali metal and/or alkaline earth metal 
contain in order to raise the antistatic effect further. As ** (D), a lithium chloride, a sodium chloride, potassium chloride, a 
magnesium chloride, a calcium chloride, a sodium bromide, a potassium bromide, a magnesium bromide, etc. can be 
mentioned. Among these especially desirable things are a sodium chloride and potassium chloride. 

[0029] The amount of (D used) is usually 0.05 - 3 % of the weight preferably 0.01 to 5% of the weight to the sum total weight 

of (A), (B), and (C). If an effect is not discovered at less than 0,01 % of the weight and the amount of (D) exceeds 5 % of the 

weight, it will deposit on a resin front face and the appearance of a resin moldings will be spoiled. 

[0030] Although there is especially no limitation about the method of adding (D), in order to make it distribute effectively 

into a constituent, it is desirable to make it distribute beforehand in a polyether ester amide (A). (A) When distributing (D) to 

inside, especially the method of adding (D) and distributing at the time of the polymerization of (A), is desirable. 

[003 1] The resin constituent of this invention may be made to contain non-ionicity, anionic, cation nature, or an amphoteric 

surfactant (E), and antistatic nature may be raised further. As a nonionic surfactant, polyhydric-alcohol type nonionic surface 
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active agents, such as polyethylene-glycol type nonionic surface active agents, such as a higher-alcohol ethyleneoxide 
addition product, a fatty-acid ethyleneoxide addition product, a high-class alkyiamine ethyleneoxide addition product, and a 
polypropylene-glycol ethyleneoxide addition product, a polyethylene oxide, the fatty acid ester of a glycerol, fatty acid ester 
of a pen TAERI slit, a sorbitol and fatty acid ester of sorbitan, alkyl ether of polyhydric alcohol, and an aliphatic amide of 
alkanolamines, etc. are mentioned. As an anionic surfactant, phosphate, such as sulfonates, such as sulfate salts, such as 
carboxylates, such as an alkali-metal salt of a higher fatty acid, a higher-alcohol sulfate salt, and a high-class alkyl ether 
sulfate salt, alkylbenzene sulfonates, an alkyl sulfonate, and a paraffin sulfonate, and higher-alcohol phosphate, is mentioned. 
As a cation nature surfactant, quarternary ammonium salt, such as an alkyl trimethylammonium salt, is mentioned. As an 
amphoteric surface active agent, betaine type amphoteric surface active agents, such as amino acid type amphoteric surface 
active agents, such as a high-class alkylamino propionate, a high-class alkyldimethyl betaine, and a high-class alkyl 
dihydroxyethyl betaine, etc. are ************. Even if these are independent, they may use two or more sorts together. A 
thing desirable [ among these ] is an anionic surfactant, and especially desirable things are sulfonates, such as alkylbenzene 
sulfonates, an alkyl sulfonate, and a paraffin sulfonate. 

[0032] The amount of (E used) is usually 0.4 - 3 % of the weight preferably 0.1 to 5% of the weight to the sum total weight of 
(A), (B), and (C). Since it deposits on a resin front face, and the appearance of a resin will be spoiled or resin physical 
properties will be checked if an effect is not discovered at less than 0.1 % of the weight and the amount of (E) exceeds 5 % of 
the weight, it is not desirable. 

[0033] although there is especially no limitation also about the method of adding (E), in order to make it distribute effectively 
into a constituent, it is desirable to distribute (A) or (B) Naka beforehand 

[0034] The resin constituent of this invention can be obtained by kneading the above-mentioned component using various 
well-known mixers. As a mixer, an extruder, a Brabender, a kneader, and a Banbury mixer are mentioned, for example. 
[0035] Although there is especially no limitation about the addition sequence of each component at the time of kneading, after 
carrying out blend kneading of the method of kneading (B) of the method of carrying out package blend kneading of **(A) - 
(C), and ** small quantity, and the remaining (B) after carrying out blend kneading of (A) and the (C), for example, ** (A), 
and the (C) beforehand, the method of kneading (B) etc. is mentioned. The method of the above-mentioned ** and ** is a 
method called a masterbatch or master pellet. Among these, dispersibility is good and especially the method of** that the 
resin which is excellent with permanent antistatic nature and a mechanical strength is obtained is desirable. 
[0036] a masterbatch - going - this invention -- a constituent - obtaining -- a method - ****** ~ for example - (-- A --) - 

40 90 - a weight -- the section - (- B --) -- 50 ten - a weight - the section - and (-- C --) - zero 30 - a 

weight the section -- a blend - kneading - carrying out ~ a masterbatch -- nothing -- this -- a masterbatch further (-- B 
--) Since this method can distribute little (A) uniformly in a lot of (B), it is desirable especially as a process of the resin 
constituent of this invention. 

[0037] Moreover, to the resin constituent of this invention, other well-known additives for resins can be arbitrarily added in 
the range which does not check the property of this constituent as occasion demands according to various uses. As this 
additive, a pigment, a color, a bulking agent, a nucleating additive, a glass fiber, lubricant, a plasticizer, a release agent, an 
antioxidant, a flame retarder, an ultraviolet ray absorbent, etc. are mentioned. 
[0038] 

[Example] Hereafter, although an example explains this invention further, this invention is not limited to this. The "section" in 
an example shows the weight section, and "%" shows weight %. In addition, after fabricating the resin constituent finally 
obtained by the injection-molding method, it measured many physical properties by the following examining method. 
[0039] Surface specific resistance value : An angle test piece with a thickness of 2mm is used, and it is a super-insulation 
resistance tester (ADVANTEST make). It measured under 20 degrees C and 65% RH atmosphere of humidity, 
Izod impactive strength: ASTM It is based on D256-56A. 
Tensile strength : ASTM It is based on D638. 

Heat loss-in-quantity start temperature : It measured by bottom TG-DTA of nitrogen (heat-resistant index). 
[0040] [Manufacture of a ring content polyether (a2)] 

the ethyleneoxide 659 section was made to react to the example of manufacture 1 bisphenol A 341 section under existence of 
a potassium-hydroxide catalyst, and the ring content polyether diol of number average molecular weight 668 and a hydroxyl 
value 168 (mgKOH/g and the following -- the same) was obtained The this ring content polyether diol 500 section and the 
sodium-methylate 25% methanol solution 170 section were taught to the airtight container, the methanol was ****(ed) under 
reduced pressure at 120 degrees C under stirring, and alcoholate-ization was performed. Subsequently, the methylene-chloride 
40 section was supplied over about 30 minutes, and it was made to react at 100 degrees C for about 3 hours. This reactant was 
diluted with the toluene 500 section, the sodium chloride was carried out the ** exception, and it refined by removing volatile 
matter under reduced pressure. Thus, the polyether 460 viscous liquefied section (a-1) was obtained. The hydroxyl value of 
this polyether was 84 and number average molecular weight was 1335. 

[0041] The ethyleneoxide 436 section was made to react to the example of manufacture 2 bisphenol A 564 section under 
existence of a potassium-hydroxide catalyst, and the ring content polyether diol of number average molecular weight 404 and 
a hydroxyl value 278 was obtained. The this ring content polyether diol 500 section and the sodium-methylate 25% methanol 
solution 377 section were taught to the airtight container, the bottom methanol of reduced pressure was distilled off at 120 
degrees C under stirring, and alcoholate-ization was performed. Subsequently, the methylene-bromide 167 section was 
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supplied over about 60 minutes, and it was made to react at 100 degrees C for about 2 hours. This reactant was diluted with 
the toluene 500 section, the sodium bromide was carried out the ** exception, and it refined by removing volatile matter 
under reduced pressure. Thus, viscous liquefied polyether about 450 sections (a-2) were obtained. The hydroxyl value of this 
polyether was 82 and number average molecular weight was 1370. 
[0042] [Manufacture of a polyether ester amide (A)] 

the epsilon-caprolactam 105 section, the adipic-acid 17.1 section, the "IRUGANOx 1010" (antioxidant; tiba guy key 
company make) 0.3 section, and the water 6 section were taught to the autoclave made from example of manufacture 33L 
stainless steel, heating stirring was carried out at 220 degrees C after the nitrogen purge for bottom 4 hours of pressurization 
sealing, and the polyamide oligomer 1 1 7 section of the acid number 1 10 (mgKOH/g and the following -- the same) which has 
a carboxyl group in both ends was obtained Subsequently, the 153 (a-1) sections, the zirconyl acetate 0.5 section, and the 
potassium chloride 0.1 section which were obtained in the example 1 of manufacture were added, the polymerization was 
carried out for 5 hours the condition under 245 degrees C and reduced pressure of 1 or less mmHg, and viscous polymer was 
obtained. The polyether ester amide was obtained by taking out and pelletizing this polymer by the shape of a strand on a belt. 
The relative viscosity of this thing was 2. 1 5 (0.5 % of the weight m it is the same as that of - cresol solution, 25 degrees C, 
and the following). This polyether ester amide is written as [A-1] below. 

[0043] They are 117 ****** about the polyamide oligomer of the acid number 1 10 which teaches the epsilon-caprolactam 
105 section, the adipic-acid 17.1 section, the "IRUGA NOx 1010" 0.3 section, and the water 6 section to the autoclave made 
from example of manufacture 43 L stainless steel, carries out heating stirring at 220 degrees C after a nitrogen purge for 
bottom 4 hours of pressurization sealing, and has a carboxyl group in both ends. Subsequently, the 142 (a-2) sections, the 
polyoxy-ethylene-glycol 16 section of number average molecular weight 1,500, and the zirconyl acetate 0.5 section which 
were obtained in the example 2 of manufacture were added, the polymerization was carried out for 5 hours the condition 
under 245 degrees C and reduced pressure of 1 or less mmHg, and viscous polymer was obtained. The polyether ester amide 
was obtained by taking out and pelletizing this polymer by the shape of a strand on a belt. The relative viscosity of this thing 
was 2.10. This polyether ester amide is written as [A- 1] below. 
[0044] [Manufacture of a comparative polyether ester amide] 

The epsilon-caprolactam 105 section, the adipic-acid 17.1 section, the "IRUGA NOx 1010" 0.3 section, and the water 6 
section were taught to the autoclave made from example of manufacture 53L stainless steel, heating stirring was carried out at 
220 degrees C after the nitrogen purge for bottom 4 hours of pressurization sealing, and the polyamide oligomer 117 section 
of the acid number 1 10 which has a carboxyl group in both ends was obtained. Subsequently, the polyoxy-ethylene-glycol 175 
section of number average molecular weight 1 ,500 and the zirconyl acetate 0.5 section were added, the polymerization was 
carried out for 5 hours the condition under 245 degrees C and reduced pressure of 1 or less mmHg, and viscous polymer was 
obtained. The comparative polyether ester amide was obtained by taking out and pelletizing this polymer by the shape of a 
strand on a belt. The relative viscosity of this thing was 2.20. This polyether ester amide is written as [A-3] below. 
[0045] [Manufacture of a compatibilizer (C)] 

The emulsion polymerization of the monomer mixture 60 section which consists of 68 % of the weight of methyl 
methacrylates, 24 % of the weight of styrene, 4 % of the weight of acrylonitrile, and 4 % of the weight of acrylic acids under 
existence of the example of manufacture 6 polybutadiene latex 40 section was carried out. The obtained graft copolymer latex 
was solidified with the sulfuric acid, it neutralized, washed, filtered and dried with caustic alkali of sodium, and the 
powder-like graft copolymerization resultant [C-l] was obtained. 

[0046] The low-molecular-weight-polypropylene 950 section of number average molecular weight 5,000 and density 0.92 
obtained by carrying out example of manufacture 7 heat degradation and the maleic-anhydride 50 section were fused at 180 
degrees C under nitrogen gas atmosphere, and the xylene 50% solution 30 section which, subsequently to this, dissolved the 
dicumyl peroxide 1 5 section was dropped over 1 5 minutes. After performing a reaction after that for 1 hour, the xylene was 
****(ed) and acid denaturation low molecular weight polypropylene [C-2] was obtained. 
[0047] [Manufacture of a masterbatch] 

After blending (A) - (C) each component of the rate shown in example of manufacture 8 table 1 for 3 minutes in a Henschel 
mixer, with the biaxial extruder with a vent, melting kneading was carried out on the temperature shown in Table 1, 30rpm, 
and the conditions for residence-time 5 minutes, and masterbatch (M-l) - (M-3) was obtained. 
[0048] 
[Table I] 
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(Note) 

[B-l]: "JSR-ABS 10" by Japan Synthetic Rubber Co., Ltd. 
[B-2]: Ube Industries, Ltd. make "UBE polypropylene J609H" 
[B-3]: "Toray Industries PBT 1401-X07" by Toray industries, Inc. 

[0049] In the combination which shows - (M-3) and the masterbatch (M-1) which were obtained in the example 1 - the 
example 8 of 3 manufactures, and thermoplastics [B-l] - [B-3] in Table 2, respectively, blend kneading was carried out on the 
same conditions as the example 8 of manufacture, and the resin constituent of this invention was obtained. The last rate of (A) 
- (C) each component in the resin constituent of this invention which went via this masterbatch was shown in Table 2. 
[0050] 
[Table 2] 
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[0051] Blend kneading of (A) shown in one to examples 4-9 and example of comparison 7 table 3 - (C) each ****** was 
carried out on the same conditions as the example 8 of manufacture, and the resin constituent of this invention and the 
comparative resin constituent were obtained. 
[0052] 
[Table 3] 
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[0053] With the injection molding machine, the test piece was fabricated [ these resin constituents ] for the cylinder 
temperature at the 60 degrees C of the same die temperatures as kneading temperature, respectively, and each physical 
properties were measured. A result is shown in Table 4. In addition, surface specific resistance followed what processed the 
test piece on condition that the following. 

(a) Leave an angle test piece under 20 degrees C and 65% RH atmosphere of humidity as it is after fabrication for 24 hours. 

(b) After fabrication, leave it under 20 degrees C and 65% RH atmosphere of humidity for 24 hours after carrying out 
washing processing in detergent [product made from mama Lemon; Lion] solution, washing an angle test piece enough by ion 
exchange water subsequently and carrying out dryness removal of the surface moisture. 

[0054] 
[Table 4] 
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It does not NB : fracture. [0055] The polyether ester amide of this invention is excellent in thermal resistance and antistatic 
nature compared with the conventional polyether ester amide so that clearly from the result of the examples 4 and 5 shown in 
Table 3, and the example 1 of comparison. Moreover, the resin constituent there is almost no fall of antistatic nature even if 
the resin constituent which kneads the polyether ester amide and thermoplastics of this invention, and is obtained becomes 
possible [ making the addition of a compatibilizer little compared with the former ] and it uses a compatibilizer compared 
with the conventional technology for this reason so that clearly from the result of an example 8 and the example 6 of 
comparison, and compatibility excelled [ constituent ] in the good hatchet mechanical strength was obtained- Moreover, the 
constituent of this invention has a desirable bird clapper via a masterbatch from comparison of an example 1 and an example 
6. 

[0056] 

[Effect of the Invention] The polyether ester amide of this invention is excellent in thermal resistance and antistatic nature 
compared with the conventional polyether ester amide. Moreover, the resin constituent which consists of this polyether ester 
amide and thermoplastics is excellent in thermal resistance, permanent antistatic nature, and a mechanical property, and useful 
as various molding materials. 



[Translation done.] 
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(A) (a 2) Suffi (a 1) t 

(a 2) 0^-fffi4^SoV^Tii^2 0-8 0fi4%, 
5ii%C9ffifflt$)5 0 (a 2) O 
4#2 0%*flrett; (A) <0«r«S6Jhtt454J5t> % 801 
*%£T)E;t?>i (A) oiS!»tt3iSteTi"afc»Kif*U 
<ftv\ f^5fc±t) (a 2) ift|:*y7Mi/ 

Dx^fyi,^ (cl) S:#ffiL"Ctil\ -Hb 

(a 2) fc#LT*;h^ftiIfif3 01|ft%« 



[0 0 2 0] (A) ©ajfeJtWfcRSSttSfcO-Cttft 

(al) «rJgfifc£U», rixfc (a 2) frtoz. 
X, iSfi. «J£TT~S^ra&£tr5*fe 

(a 2) S:lRl«rfcSie»fcttii*, *<0^SET*fctt* 

LT (a 1) Sr4j*S*. ^©MffTT (al) i 
(a 2) k<Dm&frm&TT 

[0 0 2 1] ±|B©fi^R^KJ4. ilSt. ^ftlCDni^T- 

T^^^ftif^T^^^tt^ ^/-f^fV^XHr 
*i/Kft^©^X»»fcflE, xh^^/^^-hftif 

a - t> ; »*^v a gtKffiftft if 

(al) t (a 2) 0>^tf£fifc»LTSlStO. 1-5 

[0 0 2 2] (A) ©ffl*M*£ (0. 5fi*%m-^l/ 
^-✓VjSSu 2 5°C) tt. 2-3. 0, $?£b 

<ttl. 3-2. S^CfcSo 2*«Ti^ 
««Hft3S s »<, 3. 0^gtSt«WffiTt^ 

[0023] &Rm<omffim&mc#^xm^&imm 
(b) irLTtt, ^^p-^Ss r^y^»^^ 

x/K (^^) T^yn^by^K ^^^bftS 
y h y/V/^^V/^^lxV*fi 

^^^y^K^^v/^^^y^ji^v/^ 

v^, ^y 3i^v^<o*y tw7^yMi ; ^y^ 
fi/yf^twF (PETTO , ^U/fyyr 
lx^r-^-h (PBTMg) ^^y^^x^OTI; 

* y * - b mm ; r ^ y ;v^Bg ; ir praitt* y ^ 

w^yffll; #y«fttr^v»Bli«f^*if ^ti 

b(Do%B^.v^^(o\x ^y^f-i/^, ^y^^^y 
^»^^k ^fyy/T^yp^MJ;vfti^ r 

^ y ;v^^^;v/^^v ; 3i>'/^^-v>'#S^^ 

w^/^ ^ ^ y ^v/r ^yp-bj 

# % ^yyp^yy, #y^u^ pet»^(; 

PBT«T^§ 0 

[0 0 24] #*H<o«J!B*M^*^!:i3v^T, (A) ir 

(B) CDS*it^ ffllt (5-4 0) : (9 5-6 
0) ,9SL<U (1 0-3 5) : (9 0-6 5) X%> 

5o (A) oJt**5^-Ctt»«KFihSjb*«s^+»fc 
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[0025] ^mm^mmm^m^^x, (a) t 

(B) (Offl*ttSr!Cfclft±S*5BWT, ffi»fl:»J 

(C) Sr^**Tt>J:V\ tt#«fl£y (C) tit 
tt, f|#9l¥3- 2 5 8 8 5 4WP5-8 5 6 

i 6-g-^icia«©*^#^^vK, ^aK^v^ r^y 

(Cl) ; 3 - 3 2 1 3 0 8 -^«fcE«©*ttffi 

^M!)t^7^y (C2) ; *5J;WIB¥2- 1 9 
9 12 9 f§r&m s 5- 8 5 6 1 6 #^j21|B«<7)2j? 

(C3) 4fas*fffeix-5o 

[0 0 2 6] ^ttb^5^, (B) aS^v^fi, 

^ ^ & ft 5» i !? < £ t 1 

**fiti:1"4 (#) fi^*0»^<0 (C) iLtlt 

(ci) (fll&H, ^i/y/r^D n^hy/v/feK 

^uv\ (b> fctfv ^ >-mmm<Dm&(D (o 

i Itit (c 2) (Mx.fi, ftspAS^fJtas 1,00 

0 — 25, ooo (DMA-* W ^m^^i&^l-i^ 9 ^ 

ptri/y4w *5iw (c3) twin mw-^i-m 
ooo — 25, oooo^y^nifvy/^y^ 

[0 0 2 7] (C) S:$***5»fr(0 (C) <D&\X 
(A) i (B) <O^ffS»C»UTii«0. 1-151 

4%, ffSi<tti-ioii%tftS. (c) <z>*as 

o. ia*%*a^tt+^4ffi*i4^±3»*a555a* 

[0 0 2 8] *fc, «r«B6Jh«i*S:3Efcilfi±S*5a» 

nyv»^^Mi (d) msttt±v\ 
tt (d) tun mtv^v&s mti-vv^^ m. 

h y ^ a*3 iw^t;* y ^~e&£ 0 
[0 0 2 9] (d) s>flya*i±, (a) , (b) *Ji» 

(C) (O-frW-fi*Kl»L-Cii*0. 0 1-511%, 0 
£L<te0. 0 5^3li%tfe^ o (D) 0 . 

0 11i%*l-CttM^^f, 5fi:6%£igx.6 

[0 0 3 0] (D) fr^l-S^ftfc^TttttfcH* 
y zc— r/i/m^-r/ixr ^ k (A) 4M^»#«$-ttT:f3 



<rfcjP#*LV\, (A) 4^ (D) ^^tjt^i 
£\ (A) (D) Sr«»lU»«**5*ft* 

[0 0 3 1] *»W©#»tt^fc*>f T^^- 
*^^tt*>L<ttHtt©IHBffitt#J (E) ^ 

V^y 3— /v^v^^iM' Kf+JP*H©2B5ni^V 

^y =i—/vm$¥-f^nmm^L 

tjvx y -^r s ym<om^mr s ¥^<o^mrjv^— 

/<7 7>f ^^/V^^R^tD^/l/^^Kjfi^ iff 

yv^h y y^vT^-^&^^^r^^^'y 
^BKfc^^ff&ftS. WteffBfl^JiLTH:, iff 

mr^jvr % y tr*- v^jfi^^r ^ y ^s?Mtt# 

/i/i/t Kp^y^f/^^^yf^^^yiswi 
y yilf ^ ylfist 

[0 0 3 2] (E) <^ffl*te N (A), (B) JSitf 
(C) ©^H-a*fc»Lra^0. 1-511%, 
L<f40. 4-3it%t*^o (E) (Om>0. IS 

[0 0 3 3] (E) S:^JDi-5*fe^^:ov^Tt>#^^:R8^ 
(A) 4^^fct4 (B) t^ft^»s^;x*i< dtasjf 

[0034] *««o»iiSiia^*n, ^»<D*a»fr« 

#5. »&«kbT»4, Mxtitf LfflLi, ^y-<v^ 
^-^-*5j:l>v<^y-^^^-^^^b^§o 

[0035] mmmo&&ft<Dmmm^\<^x\*mz. 

R^ttftv^s. ® (A) - (C) Sr-ffi^u^ 

Msirra^ft, ®^>s^ (b) t, (a) SoitK 
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(O ft^^K»i«t&«, mrxo (b) sratrra 

^ ® (A) t (C) itfft^^yKIilt* 
(B) S:iBI*i"6*jSfe*f*5pff fettSo ±E®J3J:WS> 

[0 0 3 6] ^^w<^^fcaSLT*3SW©Ja** 
*#8*fetttlt (A) 4 0-9 011 

88, (B) 5 0-1 OfijKMSilK (C) 0-3 0M 

*-/<5^&'££,fc (B) t^W/Fil»U #38W 

(B) *fc'>*0 (A) Zfy-Kifm&itZzktfim* 
a^T\ **«©»jBia*ft<o*[ifefc u 

[00 3 7] *fc*!8M^»l!giafi£*(2:tta/r©ffi^fc 

K«jp»jfcurtt, mm, mm, 

[0 0 3 8] 

8L T!B(OKII«fefcJ:*)HWWtfta!|3tLfco 
[0 0 3 9] SeffiBWffiffiffi : i¥£ 2 mm^flRRfr 
Sr/lV\ ifil&ikffj- (T K/*^* H() 

l^J:f9 2 0 o C s 5%RH#ffl^TT-SiJ^L 

T-f*/y hSWSS* : ASTM D2 5 6-5 6 A\Z.W 

?I?8^S : ASTM D 6 3 8 

§&«*0B#ri&« : S*TTG-DTACJ:oTifB^U 

[0040] 9 ^-TVl' (a 2) <7>M 

36] 

«»e»ji 

y zn / — /V A 3 4 1 S5fc^^V>;^=HM' K6 5 9 
3^*6 6 8 N 7kSfc£fl6l 6 8 (mgKOH/g, «T 

^SS^aK 9 ^-j-;vi/3r-/v 5 0 0 SfcRU^ h 9 P 
7— V 2 /svmmi 7 OfflSrffiKSSS 

fcttii*. »T1 2 O^ttBETfc^^y^vSrS* 

^3 0WtSAU 1 0 0^TJfo3B#IWKJfc$* 



4 6 0SU (a-1) £#fc> £ <£>/K9 ^-tvVcDtK^S 
m\tS 4, »sp*9^F»41 3 3 5X*hotc 0 
[0 0 4 1] »5g«2 

a7x;-M5 6 4SBfcJi^^^^-< K4 3 6 

&=f-m 4 0 4, tk^xw 2 7 8 y 

/V^-;V£r#/c 0 ^ co5?§S^^7K 9 ^-tvvv^- 
/V5 0 Offl&tJf^M? !)^^f7-h2 5%^^/^/V 
»tt3 7 7«Sr*BBSMSfctta*, ii*Tl 2 ott« 

t^Wf^^l 6 7SB**?J6 O^WTSAU 10 

0°cr^2^^§^c o r^Mh/vxyso 

9 TJUffi4 5 0^ (a -2) £1#fc 0 
^-TVi'^RSflBra: 8 2 , »¥^^»4 1 
3 7 Otfcot 

[0 04 2] [#9 Ji-TVV^XxA-T ^ K (A) <OM 

mi 

1 0 1 0 j (IMbWiyH ; ^/<^V *-tfc«) 0 . 3 ffi 

*5±W7k8iwsrtti4*, ^.mmmk, 2 2 0t:TAnjBE« 

aSMiSl 1 0 (mgKOH/g, JWT(hI#) cD^9T^ 
K^9^V-i 1 7«S:#fco »V^»JtWl-C»& 
(a-1) 15 3015, »»^/l/n^0. 5|fi5*5±Vlfi 

ft^7 9^^0. l^SS-iPx., 2 4 5°C % ImmHgHT 

U ^ i/^^ Xf5 i ^ ^ J: ot^ y x-r;^^r;P 
T^KSr#fc 0 r.©t>c0^ffi»ttStt2. 15 (0. 5 
a*%m-^l/:/-y^^ 2 5°C. EATEH*) ^foo 
fc Q r^!)x^f^x^f;V7^ KfrKT [A-1] 

[0 0 4 3] t83gffi[4 

a 1 0 Tv^tr^Ki 7. is, r^/v^jy^^ 
1 0 1 oj 0. 3S5*3J:D?7k6SPSrfi:a*. ^Sife 
2 2 0 Q CT^Pffi^^T4^WPf^»#L, pf**Bfc 

"^-Srl 1 7WmCo ^^M&m2Xmtz (a -2) 
I42gi$, ftspiSiH-* 1 , 5 0 0©^Pt^>xfv 

2 4 5°C. lmmHgHT«T^#T'5W 
S^L, tt8|5fc4f9^-Sr»&o rcD/Ky -r-^^yV h 
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KSrfiJLT [A-l] fc*Ei-«« 
[0 0 4 4] [Jt»©aKP^— f;^^r^7^ K©JS 
if] 

»St«5 

i*l 0 5 SB. T^tfVKl 7. HjVtf/yJ?* 
10 10J 0. 3lB*5J:V*6«Srfta*, 3fR1K& 

^-1 1 7&S:#fco jJcv^S^^Sl, BOO© 

^-/wo. 5 8BS:JP^ 2 4 5°C S lmmHgKT^K 
ffiT<o"ft#T? 5 U ttW4#y^-Sr#fco - 

:«!)x-7/vx7f;V7-; KSrETF [A- 3] irfe 

[0045] tismm (c> cos^i 

»ft«6 



8^f;V6 8H%, 7^!Jp- 
hy;v4S*%> 7^y;vi4li%^b45¥iM 

[C - 1] £#fc 0 
[0 0 4 6] »J6«7 

9 2 ©<£#^-*# 5 7 p p^W^9 5 0SfSt*l7k^W^ 
^5 OSBSrS*^#HSTl 8 0 o CTi§aU ovvr? 

Jr^y:/*^^ [C-2] Sr#fc 0 

[0 0 4 7] O*^ — ^y^©M3g] 
«»«8 

Slfc^flRte© (A) - (C) ^^^v^A^ 
fcT3^IB^V^KUfc«, ^hf+#2«#Pffl 
*lfc*iia«, 3 0 r pm, *BWfIW5#© 
^#T«5S»W^^-^>^ (M-1) - (M— 
3) Sr»fco 
[0 0 4 8] 





1 






(A) 


1 (B) 


(C) 1 

mmim i 


CC) 


(M-1) 


[A-l] 
(4 5) 


1 [B-l] 
1 (4 0) 


[C-l] 1 
1 (15) 1 


240 


(M-2) 


i 

1 [A-l] 
1 (4 5) 


1 [B-2] 
1 (4 5) 


1 [C-2] | 
1 (10) 1 


220 


(M-3) 


1 

1 [A-2] 
1 (7 0) 
1 


1 [B-3] 
1 (30) 




250 



[B-l] : 0*^^A («) ^ rjSR-ABS 10J 
[B-2] :^mm <M) M ruBEJKy^n J 6 0 9 Hj 
[B-3] (ffl 8 flVPBT 1 40 1-X0 7J 

S:iliAUfc*aW©»flBiBj«Wf © (A) 

[0 0 5 0] 
1*2] 



[0 04 9] MMffl 1 ~ 3 
WfcW 8 (M-1) ~ (M-3) 

tm^m^mm [b-i] ~ [b-3] tt, ^wix 



(C) 



(8) 





1 

i &mm 

1 ffiiooSB 
1 S (SB) 


(A) 

mm 


(B) 
VnaS 


(O 


WMM 1 


1 (M-1) 
1 (33.3) 


CA- 1] 

(15) 


LB- 1] 
1 (80) 


[C- 1] 
(5) 




1 

1 (M-2) 
1 (36.4) 


CA-1] 
(16.4) 


1 CB-2] 
1 (80) 


[C-2] 
(3.6) 


3SBW3 


1 

1 (M-3) 
1 (21.4) 


[A- 2] 
1 (15) 


1 [B-3] 
1 (85) 





[0051] mmw 4 ~ 9 , jtfttt i ~ 7 <Dffimm>&y>)%mc 0 

$i3\zB-f (A) ~ (C) #j$&frfrS&tt8&ft&0 [0 0 5 2] 
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1 ( ) AMHtllfillJftft'f' <D&fcfr<DW& (%) 




1 (A) 


1 (B) 


(C) 




i rux-TAw* 








i r«r«HB 








1 [A-1] 


| — 


— 




1 (100) 








1 [A- 2] 


| — 


— 




1 (100) 








1 [A-1] 


1 [B-l] 


[C-l] 




1 (15) 


1 (8 0) 






1 [A-1] 


1 [B-l] 






1 (1 5) 


1 (85) 






1 [A-1] 


1 [B-2] 


[C-2] 




1 (14) 


1 (85) 


(1) 




1 [A-1] 


1 [B-3] 


— 




1 (1 5) 


1 (85) 






1 [A- 3] 




— 




1 (100) 








| — 


1 [B-l] 


— 






1 (100) 






I — 


1 [B-2] 


— 






1 (100) 








1 [B-3] 


— 






1 (100) 




tt$fe*»J5 


1 [A- 3] 


1 [B-l] 






1 (1 5) 


1 (8 5) 






1 [A— 3] 


1 [B-2] 


[C-2] ' 




1 (1 5) 


1 (80) 


(5) 


i£$S#d7 


1 [A- 3] 


1 [B-3] 






1 (1 5) 


1 (8 5) 





[0 0 5 3] rixboWflBIBj^lfcSr-tix^natWjftJgW 

k: J; *> , is y ^y-mm%mm&m t m c&mus. 6 o 
rh*i«tr: 2 4 mntm. 



(b) &1**)i&8M [^^y; 

5%RH#HfcTfc2 4B#Wifcit D 
[0 0 5 4] 
[*4] 
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1 - 

1 




1 W**)Y 






1 - 










\ KmMx 


i i {b)*mm 




(kg/cnr) 


1 CC) 


mmwi i 


9X10 10 I 


9X10 10 


1 3 7 


5 0 0 


1 3 5 0 


S^ffi^2 | 


1X1 0 11 I 


2X10 11 


1 1 o 


3 0 0 


1 3 3 0 


3U£W3 1 


2X1 O 11 | 


3X10 11 


1 1 2 


5 7 0 


1 3 5 0 




1 X 1 0 9 I 


1 X 1 o 9 


I NB 


3 2 0 


1 3 6 0 


mmms i 


8X 1 0 B I 


8X10 8 


I NB 


1 3 3 0 


1 3 5 0 




2X10 11 I 


2X10 11 


1 3 6 


4 8 0 


1 3 5 0 


*$£W7 | 


IX 1 o 11 I 


1X10 11 


1 3 4 


4 3 0 


1 3 5 0 


35560! 8 I 


3X10 11 1 


4X10 11 


1 1 0 


3 0 0 


1 3 3 0 


1 


4X10 11 1 


4X10 11 


1 1 2 


5 7 0 


1 3 5 0 


immi i 


3X10 9 1 


3X10 9 


1 NB 


1 3 0 0 


1 3 0 0 




10 1B < | 


1 0 18 < 


I 40 


1 5 2 0 


1 3 5 0 


Jtig^3 | 


10 16 < I 


1 0 lfl < 


1 7 


1 300 


1 3 3 0 


| 


io u < I 


1 0 1B < 


1 5 


1 6 0 0 


1 3 5 0 


Jfc&«5 I 


7X10 11 | 


8X10 11 


1 3 6 


1 4 3 0 


1 2 9 0 


tttt«6 1 


8X10 11 1 


8X10 11 


1 6 


1 2 8 0 


1 3 2 0 


itt*«7 I 


7X10 11 | 


8X10 11 


1 8 


1 5 4 0 


1 3 10 



NB :5£®T*r 

[0055] ^3 \z.7n-tmmm4 , 5 taMtm i 

hmh A-fcvfc b \c, cojK 9 -t— -r;w-t *-r 



[0 0 5 6] 



(5D int. ci. e ttsijia-s- m*isa#-s§- fi a«**i»3f 

C 0 8 L 





SftSJIB* 


47/00 


LKK 


53/00 


LLY 




L L Z 


67/02 


L PG 


77/12 


LQR 


101/00 


LTA 


101/02 


LS Y 



